(-)-Epigallocatechin-3-gallate, a polyphenolic compound from green tea, inhibits fibroblast adhesion and migration through multiple mechanisms.
It is increasingly evident that the stromal cells are involved in key metastatic processes of melanoma and some malignant solid tumors. (-)-Epigallocatechin-3-gallate (EGCG), a polyphenolic compound from green tea, has been shown to have anti-tumor activity, inhibiting adhesion, migration, and proliferation of tumor cells. However, little attention has been paid on its effects on stromal cells. In the present study, we determined the effects of EGCG on stromal fibroblasts. We showed that fibroblast adhesion to collagen, fibronectin, and fibrinogen were inhibited by EGCG. One of the possible mechanisms is binding of EGCG to fibronectin and fibrinogen but not to collagen. We then focused how EGCG affected fibroblast adhesion to collagen. EGCG treatment attenuated the antibody binding to fibroblast's integrin alpha2beta1, indicating EGCG may affect the expression and affinity of integrin alpha2beta1. Moreover, intracellular H2O2 level was decreased by EGCG treatment, suggesting that the tonic maintenance of intracellular H2O2 may be required for cell adhesion to collagen. In parallel, collagen-induced FAK phosphorylation, actin cytoskeleton reorganization in fibroblasts, migration and matrix metalloproteinase(s) (MMPs) activity were also affected by EGCG. Tubular networks formed by melanoma cells grown on three-dimensional Matrigel were also disrupted when fibroblasts were treated with EGCG in a non-contact coculture system. Taken together, we provided here the first evidence that EGCG is an effective inhibitor on behaviors of the stromal fibroblasts, affecting their adhesion and migration. The inhibitory activity of EGCG may contribute to its anti-tumor activity. The findings and concepts disclosed here may provide important basis for a further experiment towards understanding tumor-stroma interaction.